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Abstract 
As income inequality in the U.S. rises, a pattern of residential segregation becomes more 
apparent. This paper seeks to test if differences in education can account for variation in housing prices 
across zip codes. We have developed regression models to analyze several economic factors, mainly 
education, and their relationship with housing costs. We discovered a positive linear relationship between 
the percentage of people with higher levels of college education and higher housing prices in the zip code. 




 Every city has its rich neighborhoods. All across America, there are pockets of wealth and 
homogeneity that stand in stark contrast to their surroundings. Atlanta, for example, is consistently ranked 
as one of the top cities in the country for income inequality.  
 
Graphic 1: Atlanta Housing Map 
 
 
There is a clear pattern of residential segregation, dividing in the city into two halves, but, more 
than that, there are smaller geographic clusters of wealth around the city. For instance, the area 
surrounding Georgia Tech is extraordinarily wealthy, while nearby English Avenue and Vine City have 
some of the highest poverty and crime rates in the city. Much of this can be attributed to the effects of 
redlining, a discriminatory practice in which banks refused loans and mortgages within specific 
geographic areas, mostly neighborhoods with high minority populations. However, in this paper, we seek 
to explore other factors that can lead to these geographical inequalities, mainly education. 
Income inequality is growing, and it continues to result in a pattern of residential segregation. 
According to Wheeler and La Jeunesse (2006), the U.S. Census reports that the variance in income has 
increased by almost 25% between 1970 and 2000. The U.S. Census also reports that the share of poor 
Americans living severe poverty has risen to 45.6% (Bialik). Segregation threatens social mobility and 
harms the American Dream. This is an issue so important that the 10th UN Sustainable Development 
goal, which we have chosen to focus on, is “Reduced Inequalities.” This paper seeks to identify economic 
factors that lead to residential inequality, so we can better understand how inequality can be reduced.  
 Education is often hailed as the great equalizer. In theory, the public education system gives 
everyone the opportunity to succeed in America and to move upwards in society. Equal access to 
education, however, is not a reality. Families with more wealth can afford to give their children higher 
and better quality education, but, with the cost of college rising, poorer families cannot. We seek to 
 
 
examine in this paper if differences in education can explain variation in housing prices. We hypothesize 
that higher educated people usually have higher incomes and can afford to live in more expensive areas, 
usually with other wealthy, well-educated individuals, creating geographical pockets of wealth.  
 
II. Literature Review 
 In the first paper we examined, Guerrieri, Hartley and Hurst (2013) examined the variation in 
home price increases within neighborhoods across America. They noticed that neighborhoods in a city do 
not all experience home value appreciation together at the same rate and determined there is a systematic 
pattern in the variation which is linked to gentrification. There is a sorting process, where rich individuals 
are willing to pay more to live closer to richer neighbors, and poorer residents are less willing to pay the 
higher housing prices to live near the rich, so they tend to live further away. This creates an equilibrium 
where the rich residents are concentrated together with low income residents at the periphery. Home 
values are thus higher and increase faster in these wealthy residential clusters. This is consistent with 
other papers which find clusters of substantial income and wealth among small housing units.  
 In another paper, Fryer Jr. and Katz (2013) explore the factors that can allow children to escape 
the gravitational pull of poverty. Racial inequality remain a consistent regularity, and the researchers 
examined whether high-quality schools alone weaken the cycle of intergenerational poverty for those 
living in high-poverty areas. They analyzed data from the MTO housing mobility experiment, where 
families in high poverty areas received vouchers to live in private rental housing or Section-8 housing. 
The results suggested that investments in school quality are effective in decreasing persistent economic 
and educational inequalities and for reducing risky behaviors, while neighborhood improvements work to 
reduce mental and physical health inequalities. The vital policy question that results is how to generate 
systematic large-scale improvements in school and teacher quality for low-income students growing up in 
high-poverty neighborhoods.  
The final paper we examined, authored by Kearney and Levine (2016), is slightly different from 
the others; its tests whether higher rates of income inequality are correlated with higher high school 
dropout rates. The researchers sought to discover if income inequality leads to the perception of a lower 
rate of return of investment in a student’s own human capital. Although education is a key pathway in 
which an individual may obtain a middle-class life or higher, this may seem less true in areas of high 
income inequality. According to their results, a greater gap might contribute to a heightened sense of 
economic marginalization. Students, especially boys, are more likely to drop out if they live in areas with 
high income inequality, controlling for individual and family demographics.  
 
 
 These papers provided an important foundation for our own analysis. We knew from Guerrieri, 
Hartley and Hurst (2013) that there are geographic patterns of income inequality, in the form of wealthy 
residential clusters. Based on Fryer Jr. and Katz (2013) and Kearney and Levine (2016), we hypothesized 
that education is a predictor of these patterns. Because education can reduce and is intertwined with 
income inequality, we looked at differences in education to further explore how residential segregation 
occurs and how income inequality happens. We are also contributing to the literature by performing 
quantitative analysis on thousands of zip codes across the U.S. We will create a model that incorporates 
other factors as well, including race, to attempt to explain variations in housing prices.  
 
III. Data 
Our dependent variable is the logarithm of median household price in a zip code. Our 
independent variables that we have chosen are split into two types. The first is the variables of interest, 
which are the ones that we have decided are the best measures of education for a zip code. They include 
percent of residents who are high school dropouts by zip code, percent of residents with only a high 
school diploma by zip code, percent of residents with a bachelor’s degree by zip code, and percent of 
residents with a graduate degree by zip code. Our other independent variables are control variables, 
included to prevent violation of Gauss-Markov Assumptions. In other words, if we left out these 
variables, it would violate assumption MLR.4 because these variables have an effect on the median 
household price, and they are correlated with the other independent variables of interest. 
Some variables were considered but not included because excluding these variables did not 
violate any of the Gauss-Markov assumptions--that is either they had little effect on median household 
prices, or they had very low collinearity with levels of education. Variables such as percentage of the 
population that is male/female and total population were excluded because they were not significantly 
correlated with median household prices. 
For the purposes of this research, we have compiled three linear regressions. The first is a simple 
linear regression that looks at how percentage of the population that are high school dropouts affects 
median household prices. The second is a multiple linear regression that looks at how the three different 
levels of education affect median household prices. The final is a multiple linear regression that expands 
on the first multiple linear regression to remove violations of the Gauss-Markov assumptions. 
 The data on our independent variables was obtained from the American Community Survey on 
Educational Attainment, which included a random sample of several thousand Americans and contained 
data by zip code. Some of the observations had to be dropped because they did not include data on 
median income, which would have skewed our simple linear regression and first multiple linear 
 
 
regression. The data on median household prices by zip code was obtained through Zillow Housing Data. 
Some basic information about the variables that we are using is contained in the table below. 
 
Table 1: Summary Statistics 
Variable Observations Mean Std. Dev. Min. Max. 
Median Household Price 7190 265373.7 225758.4 32600 4892500 
Per HS Dropouts 7190 42.17292 9.186326 4.2 78.6 
Per w/ HS Diploma 7190 28.47993 9.195567 1.3 61.2 
Per w/ Bach Degree 7190 18.37558 8.244074 0 52.3 
Per w/ Grad Degree 7190 10.97157 7.533541 0 64.7 
Median Income 7190 38138.45 11064.3 10690 111151 
Percent Asian Only 7190 4.327745 7.262386 0 64.7925 
Percent White Only 7190 68.31158  19.56906  1.189918  96.45502 
Percent Black Only 7190  9.943952  14.91144 0  86.61782 
Percent Hispanic Only 7190 10.92057  14.14587 0  87.09892 
 
Our three regressions follow the Gauss-Markov assumptions to a varying degree, with our second 
multiple linear regression model following them most closely.  
For the first assumption, each of our models is in some form of y = β0 +  β1x1 + β2x2 + β3x3 + β4x4 
+ β5x5 +  β6x6 +  β7x7 +  β8x8 + μ, where y is the logarithm of median household price of the zip code, x1 is 
percent of people 25+ in the zip code with a high school diploma, x2 is the percent of people 25+ in the 
zip code with a bachelor’s degree, x3 is the percent of people 25+ in the zip code with a graduate’s degree, 
x4 is the median income of the zip code, x5 is the percentage of the population that is asian only in the zip 
code, x6  is the percentage that is white only, x7 is the percentage that is black only, x8 is the percentage 
that is hispanic only, and μ is the unobserved random error. In the first model, x1 is percent of people 25+ 
without a high school diploma. In all three regressions, all β‘s are linear, therefore our models are linear 
in parameters. 
For the second assumption, the surveys that we obtained the data from were conducted randomly, 
and therefore all three models follow this assumption. 
 
 
For the third assumption, no variable is constant throughout all data points. In addition, there is 
no perfect collinearity among independent variables. Below is a correlation table of our variables of 
interest.  
 
Table 2: Correlation Table 























Per w/ HS 
Diploma 
1        
Per w/ Bach 
Degree 
-0.8051 1       
Per w/ Grad 
Degree 
-0.7539  0.8181 1      
Median 
Income 
-0.5558  0.7586  0.7518 1     
Percent Asian 
Only 





 0.1261 0.0744  0.2350 -0.3940  1   
Percent Black 
Only 
 0.0773  -0.2139  -0.1377  -0.2609  -0.7755 -0.0854  1  
Percent 
Hispanic Only 
 -0.1451 -0.1813  -0.1941  -0.2492  0.1593  -0.2866 -0.0432  1 
 
Since the correlation coefficient  does not equal 1 for any field, no independent variable is a linear 
combination of the others, and the assumption is not violated. An important thing to note is that the high 
multicollinearity among some of the variables, mainly those related to education, could lead to high 
variances in our estimators. 
For the fourth assumption, it is followed in only the second multiple linear regression. In the 
simple linear regression and our first multiple linear regression, this assumption is violated because there 
are variables that affect the median household prices of a zip code that are contained in the μ term that are 
also affected by our independent variable. As explained above in the section for independent variables 
that were not included, we believe that with the second linear regression model, there is no information 
contained in μ term that is affected by any of our x variables and also affects median household prices. 
 
 
For the fifth assumption, it is hard to detect homoscedasticity. In our simple linear regression, this 
assumption may be violated because the variance of μ probably changes given different values for the 
independent variable. If there is a higher percentage of the population with a high school diploma, it could 
cause a greater variance in other levels in education (contained in μ). In our first multiple linear 
regression, this assumption may be violated because the variance of μ probably changes given different 
values for the independent variable. If there is a higher percentage of the population with a degree, it 
could cause a greater variance in median income (contained in μ). In our second multiple linear regression 
model, we have to show the variance of μ does not change given different values for the independent 
variable, or that Var(y|x1, x2, x3, x4, x5,x6, x7, x8) = σ2. This might be difficult because the variance of 
housing prices could change given different values of each of our independent variables. For the purposes 
of this regression, we are assuming that the data exhibits homoscedasticity. 
Our second multiple linear regression model follows MLR.1-MLR.5, so we can assume that the 
ordinary least squares estimators for ?̂?𝛽0, ?̂?𝛽1, ?̂?𝛽2, ?̂?𝛽3, ?̂?𝛽4, ?̂?𝛽5, ?̂?𝛽6, ?̂?𝛽7, and ?̂?𝛽8 are the best linear unbiased 
estimators (BLUEs) for β0, β1, β2, β3, β4, β5, β6, β7, and β8 respectively. Our first two models violated one 
or more of the Gauss-Markov assumptions, so their estimators are not the BLUEs. 
 
IV. Results 
 The results of the simple linear regression are summarized in the table below. 
 
Table 3: Simple Regression  
Dependent Variable: log(Median Housing Price) 
Per HS Dropouts -.0262079 *** 
(-34.15) 
Intercept  13.36691*** 
(403.50) 
R2 0.1396 
# of observations 7190 
 
The following is a scatter plot of the percentage of people age 25 and up with a high school 





Graphic 2: Price-HS Dropout Scatter Plot 
 
This regression can be written as the equation 𝑦𝑦�i = 13.36691 - .0262079xi, where 𝑦𝑦�i is the 
expected logarithm median household price for the zip code given the independent variable, and xi is the 
percent of people age 25 and up with a high school diploma in the zip code. Relevant analysis of the 
regression can be found in the following paragraphs. 
According to the R2 term, .1396 of the deviation from the mean can be explained by the 
correlation with percent of population that are high school dropouts. This is modest but significant, which 
makes sense because this variable will likely affect median household prices, but there are many other 
factors at play. 
At 0 percent of people aged 25 and up with a high school diploma, expected median household 
price is $638,521.10. If other factors are held constant, an increase in 1% of people over the age of 25 
without a high school diploma will lower expected median household price by 2.62%. This makes sense 
because a decrease in the level of education should decrease housing prices. 
The t statistic for the x variable has a very high magnitude, and the p-value is basically 0. This 
means that the x variable is significant to an extremely high level of confidence (above 99%). 








Table 4: First Multiple Regression Results 
 
 
Dependent Variable: log(Median Housing Price) 
Per w/ HS Diploma -.0278117*** 
(-25.82) 
Per w/ Bach Degree  .0219789*** 
(16.01) 
Per w/ Grad Degree .0026078* 
(1.92) 
Intercept  12.62123*** 
(255.03) 
R2 0.4494 
# of observations 7190 
 
This regression can be written as the equation 𝑦𝑦�i = 12.62123 - .0278117x1i + .0219789x2i + 
.0026078x3i, where 𝑦𝑦�i is the expected logarithm median household price for the zip code given the 
independent variables, x1i is the percent of people age 25 and up with a high school diploma in the zip 
code, x2i is the percent of people age 25 and up with a bachelor's degree in the zip code, and x3i is the 
percent of people age 25 and up with a graduate degree in the zip code. Relevant analysis of the 
regression can be found in the following paragraphs. 
According to the R2 term, .4494 of the deviation from the mean can be explained by the 
correlation with the independent variables. This is larger than the simple linear regression model, which 
makes sense because we are factoring in other levels of education. 
At a value of 0 for all independent variables, the expected median household price is 
$302,921.81. Holding other factors constant, an increase in 1% of people over the age of 25 with a high 
school diploma will lower expected median household price by 2.78%; an increase in 1% of people over 
the age of 25 with a bachelor’s degree will increase expected median household price by 2.20%; and an 
increase in 1% of people over the age of 25 with a graduate degree will increase expected median 
household price by .26%. 
It makes sense that the higher percentage of people with a bachelor’s degree and graduate degree 
will cause median household price to increase because median income will likely be higher. It is 
interesting to note that an increase in the percentage of people in the zip code with a high school degree 
(but not a college education) actually lowers expected housing prices. This could signal that a simple high 
school education does not have the same effect on housing prices as a college education. 
 
 
The t statistic for the x1 and  x2 variables have very high magnitudes, and the p-values are 
basically 0. This means that these variables are significant to an extremely high level of confidence 
(above 99%). On the other hand, the t statistic for the x3 variable has a moderate magnitude, and the p-
value is .055. This means that this variable is significant but to a lesser level of confidence (94.5%). 
The results of the second multiple linear regression are summarized in the table below. 
 
Table 5: Second Multiple Regression Results 
Dependent Variable: log(Median Housing 
Price) 
Per w/ HS Diploma -.0135873*** 
(-12.43) 
Per w/ Bach Degree .0100981*** 
(7.65) 
Per w/ Grad Degree -.002533** 
(-2.09) 
Median Income .0000239*** 
(33.33) 
Percent Asian Only  .016546 *** 
(15.35) 
Percent White Only -.0050365*** 
(-7.21) 
Percent Black Only  -.0100239*** 
( -12.86) 
Percent Hispanic Only .0099633*** 
(23.15) 
Intercept  11.84342*** 
(171.70) 
R2 0.6577 
# of observations 7190 
 
This regression can be written as the equation 𝑦𝑦�i = 11.84342 - .0135873x1i + .0100981x2i - 
.002533x3i + 0000239x4i + .0165464x5i - .0050365x6i - .0100239x7i + .0099633x8i,where 𝑦𝑦�i is the expected 
logarithm of median household price for the zip code given the independent variables, x1i is the percent of 
 
 
people age 25 and up with a high school diploma in the zip code, x2i is the percent of people age 25 and 
up with a bachelor's degree in the zip code, x3i is the percent of people age 25 and up with a graduate 
degree in the zip code, x4i is the median income of the zip code, x5i is the percentage of the population that 
is asian only in the zip code, x6i  is the percentage that is white only, x7i is the percentage that is black 
only, and x8i is the percentage that is hispanic only. Relevant analysis of the regression can be found in 
the following paragraphs. 
According to the R2 term, .6577 of the deviation from the mean can be explained by the 
correlation with the independent variables. This makes sense because we have included many 
independent variables that are correlated with median household prices. 
At a value of 0 for all independent variables, the expected median household price is 
$139,165.62. Holding other factors constant, an increase in 1% of people over the age of 25 with a high 
school diploma will lower expected median household price by 1.36%; an increase in 1% of people over 
the age of 25 with a bachelor’s degree will increase expected median household price by 1.01%; an 
increase in 1% of people over the age of 25 with a graduate degree will lower expected median household 
price by .25%; an increase in median income by $1 will increase expected median household price by 
.002%; an increase in 1% percent of the population that are asian only in the zip code will increase 
expected median household price by 1.65%; an increase in 1% percent of the population that are white 
only in the zip code will decrease expected median household price by .50%; an increase in 1% percent of 
the population that are black only in the zip code will decrease expected median household price by 
1.00%; an increase in 1% percent of the population that are hispanic only in the zip code will increase 
expected median household price by 1.00%.  
The effect of education on housing prices is somewhat similar but to a lesser magnitude than our 
second model (the only difference is that percent of the population with a graduate degree is now slightly 
negatively correlated with housing prices). It is important to note that this is the increase holding median 
income constant. In our previous models that did not include median income, we have assumed that 
education affects housing prices through median income. 
The magnitude and direction of our other coefficients in the data is somewhat unimportant since 
we are specifically looking at education. Although, it is important to note that these other variables play a 
significant part in determining housing prices because the R2 value dramatically increased, and the 
coefficients of each of the education variables decreased in magnitude. This implies that our other 
variables are perhaps even better indicators than education in terms of determining housing prices, but 
this is not to say that education is not an important factor. 
 
 
The t statistic for all variables besides x3 have very high magnitudes, and the p-values are 
basically 0. This means that these variables are significant to an extremely high level of confidence 
(above 99%). On the other hand, the t statistic for the x3 variable has a moderate magnitude, and the p-
value is .037. This means that this variable is significant but to a lesser level of confidence (96.3%). 
 
V. Extensions  
 It is important that we test to see if our measures of education have a “joint significance” in 
determine median household prices. In order to do that, we conduct an F-test with a restricted model that 
does not include our first three variables from our second multiple linear regression. Important 
information for our F-test is summarized in the table below: 
Table 6: F-Test Values 
R2 of Unrestricted Model .6577 
R2 of Restricted Model .6175 
Numerator Degrees of Freedom 3 
Denominator Degrees of Freedom 7181 
F-Statistic 281.267 
p-value of F-Statistic 0.000 
 
 The F-Statistic for the education variables has an extremely high magnitude, and the p-value is 
basically 0, so we can conclude with a very high degree of certainty (over 99%) that the education 
variables are jointly significant. 
 In our analysis, we also looked at the different types of relationships our independent variables 











 It is visually apparent that the relationship is not completely linear and that there is a somewhat 
parabolic shape. In order to investigate this further, we added median income squared to our third model. 
Table 7: Different Functional Form  
Dependent Variable: log(Median Housing Price) 
Per w/ HS Diploma -.0146245*** 
(-13.59) 
Per w/ Bach Degree .0032439** 
(2.37) 
Per w/ Grad Degree .0020026 
(1.63)  
Median Income .0000557*** 
(26.25) 
Median Income Squared  -3.30e-10*** 
(-15.91) 
Percent Asian Only .0170979*** 
(16.12) 
Percent White Only -.0051163*** 
(-7.46) 
Percent Black Only -.0094277*** 
(-12.29) 







# of observations 7190 
 
This regression can be written as the equation 𝑦𝑦�i = 11.24228 - .0146245x1i + .0032439x2i + 
.0020026x3i + .0000557x4i - 3.30e-10x5i + .0170979x6i - .0051163x7i - 0094277x8i + .0107894x9i, where 𝑦𝑦�i 
is the expected logarithm of median household price for the zip code given the independent variables, x1i 
is the percent of people age 25 and up with a high school diploma in the zip code, x2i is the percent of 
people age 25 and up with a bachelor's degree in the zip code, x3i is the percent of people age 25 and up 
with a graduate degree in the zip code, x4i is the median income of the zip code, x5i is the median income 
of the zip code squared, x6i is the percentage of the population that is asian only in the zip code, x7i  is the 
percentage that is white only, x8i is the percentage that is black only, and x9i is the percentage that is 
hispanic only. Relevant analysis of the regression can be found in the following paragraphs. 
According to the R2 term, .6694 of the deviation from the mean can be explained by the 
correlation with the independent variables. This makes sense because we have included many 
independent variables that are correlated with median household prices. 
At a value of 0 for all independent variables, the expected median household price is $76,288.69. 
Holding other factors constant, an increase in 1% of people over the age of 25 with a high school diploma 
will lower expected median household price by 1.46%; an increase in 1% of people over the age of 25 
with a bachelor’s degree will increase expected median household price by .32%; an increase in 1% of 
people over the age of 25 with a graduate degree will increase expected median household price by .20%; 
an increase in median income by $1 will increase expected median household price by .005%; an increase 
in median income square by $1 will increase lower expected median household price by 3.3e-8%; an 
increase in 1% percent of the population that are asian only in the zip code will increase expected median 
household price by 1.71%; an increase in 1% percent of the population that are white only in the zip code 
will decrease expected median household price by .51%; an increase in 1% percent of the population that 
are black only in the zip code will decrease expected median household price by .94%; an increase in 1% 
percent of the population that are hispanic only in the zip code will increase expected median household 
price by 1.08%.  
The main differences between the last model and this one are that the magnitude of the coefficient 
of the percent of population with a bachelor’s degree is much smaller, and there is again a positive (albeit 
small) correlation of median household prices with percent of the population with a graduate degree. Most 
 
 
of the other variables were barely changed by the addition of the median income squared variable. This 
could indicate that median income had a much larger play in the median household price than we initially 
thought. 
The t statistic for all variables besides x2 and x3 have very high magnitudes, and the p-values are 
basically 0. This means that these variables are significant to an extremely high level of confidence 
(above 99%). On the other hand, the t statistic for the x2 variable has a moderate magnitude, and the p-
value is .018. This means that this variable is significant but to a lesser level of confidence (98.2%). 
Finally, the t statistic for the x3 variable has a fairly low magnitude, and the p-value is .102. This means 
that this variable is significant only to a 89.8% confidence. 
 
VI. Conclusion 
If we revisit our original hypothesis that education leads to housing segregation through higher 
median household prices we get some interesting results. We can observe, as in our first regression 
model, that the amount of high school dropouts in a zip code is correlated with lower housing prices. This 
confirms our original idea that education creates residential clusters of wealth. However, as we discovered 
in our multiple regressions, an increase in percentage of the population over 25 with a high school 
diploma (holding other factors constant) actually decreased expected median household prices. This could 
be explained because a high school education is provided by the government for free. This leads us to 
conclude that the public education system does have an effect in reducing inequalities. Although the 
wealthy can send their kids to private schools, a public high school education puts students on a 
somewhat level playing field. However, an increase in the population with a bachelor’s degree is 
associated with higher housing prices. A college education, which can lead to a higher income, is often 
exorbitantly expensive, and some are not able to afford it. This supports our hypothesis, because those 
who can afford to pursue higher levels of education are in turn “rewarded” with higher incomes and can 
afford to live in areas with higher median household prices. 
Other variables are still important in creating a complete picture. We can see that race as an effect 
on where individuals live and who they live with, and higher median income, which is intertwined with 
education, also is correlated with a higher median housing price. But we have showed, as we have set out 
to, that education is an important piece of the puzzle. 
Using this information, we can work towards UN Sustainable Development Goal #10, by 
increasing access to education. We have provided evidence to support that differences in education is one 
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